2
relationship between RFI and egg quality, blood parameters and carcass characteristics 31 was also determined. The results indicated that the gray quails had significantly higher 32 egg mass and lower broken eggs compared to the white quails. A significant increase for 33 eggshell strength and shell % was found in eggs produced from gray quails compared to 34 white counterparts, although the shell thickness was the same. The results of multiple 35 regression analysis clearly identified a significant effect of metabolic body weight and 36 egg mass in computing expected feed intake rather than body weight gain in both 37 varieties of Japanese quails. Strongly positive correlation between RFI and feed intake in 38 both gray and white quail varieties was found. The same trend was also observed for feed 39
Introduction

43
Feed expenses represent almost 70% of the gross cost of poultry production. Lowering 44 costs of maintenance processes would leave more energy remaining for higher output.
45
Minimizing residual feed intake (RFI) and, in turn improving feed efficiency would be 46 beneficial for more efficient quail hens particularly under high environmental 47 temperatures. However, the bird's ability to convert consumed feed to produce eggs 48 and/or meat is greatly influenced by genotype and environmental factors. Birds that 49 require less feed than expected for maintenance and production requirements have a 50 negative RFI and are desirable in poultry breeding programs to reduce feed costs. RFI has 51 increasingly become a critical factor for measuring feed efficiency and is considered to be 52 one of the target traits in animal breeding programs [1] . However, many selection 53 programs take RFI into consideration to improve economic productive traits of synthetic 54 or commercial strains. It has already been reported that RFI could be used in selection 55 programs in laying hens and quails. Altan et al. [2] indicated that selection for RFI in
56
Japanese quails might provide a tool to improve efficiency of feed utilization without 57 significant negative changes in egg production and egg quality traits and with a decreased 58 susceptibility to stress. Most researchers concluded that a four-week recording period 59 provides sufficient information for genetic evaluation of RFC in many species of poultry 60 [3] [4] [5] [6] [7] .
61
Direct selection for more efficient birds is becoming one of the primary goals in 62 breeding programs of laying hens [7] . Improving feed efficiency is of great economic 63 concern for commercial egg producers to maximize project outcomes. 
Birds, Housing and Management
83
A total of 310 laying quails of two varieties (gray and white) (155 each) were 84 randomly selected from an initial population of 800 day olds that were reared to point of 
Egg Production Parameters
97
Starting from 12-wk of age, egg production (weight and number), feed intake (FI), and 98 body weight (initial and final) were determined for each hen over a four-week 99 experimental period. Egg production (%) was calculated as total laid eggs divided by the 100 total number of days (28 days). Feed intake was measured on a cage basis and combined 101 with egg production data to calculate feed conversion ratio (FCR). Then, the yolk was separated and rolled on tissue papers to remove the residual albumen. 
Egg Quality Measurements
Carcass and Internal Organs
128
At the end of the experiment, 50 quails (25 from each variety) were randomly assigned 129 for carcass yield assessment. After a pre-slaughter fasting period for 4 h, the quails were each quail was dipped in a hot water bath at 60 °C for 60 sec. and manually defeathered.
132
Head and feet were removed. The carcass was eviscerated manually and weighed. Upon 133 evisceration, the weight of eviscerated carcass, liver, heart and gizzard was recorded and observed (OFI) and expected feed intake (EFI) for each experimental hen using the 154 PROC REG procedure using JMP Ver. 11 [9] . Each variety had its own partial regression ).
160
EMi = Egg mass production of hen i (g).
161
ΔBWi = Body weight gain (g). Japanese quails are summarized in Table 3 . As shown in, no significant effect on the 213 blood biochemical variables was detected due to variety except for cholesterol level. Results of carcass traits studied as affected by variety of quails are shown in Table 4 . Phenotypic correlations between RFI and some studied traits are presented in Table 6 . and 0.91, respectively) was found. Notably, correlation between RFI and FI in our study 265 was much higher than those estimated in previous work on laying chickens [7, 20, 21] .
266
Selection for low RFI could reduce FI without significant changes in EM [7] . FCR is 267 widely used but not a suitable selection trait because of its complex correlations with 268 growth and production traits [6, 7] . As shown in Table 6 expected feed intake rather than body weight gain in both varieties of Japanese quails.
300
Including RFI in selection criteria of Japanese quail to improve FCR under high 301 environmental temperature is highly recommended. 
